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pAPK GROUND 

j Fit-Id of fr» Invention. 

«. invent reU.es .o munition d-ces and provides an improved flexibie 
5 ^ior. for «h devices. More parted . .his invent provides . flexioie spacer 

of a flashlight. 


2 Jhr p^^ ind Art - 
, 0 ' ^Uisdesi^e— .flashHghth^^^^^^ 

fon .^i e H, W ,Focexa m p 1 e, m «^ionof tol «^--^»° f 

„. ., , ^riatelv configured such extensions arc useful 

components in an airplane. Similarly, appropnately conHgureo 

, , , ramned or partially obstructed environment In such 
to inspect components in any crowded, cramped or paru y 

iv. »hle to direct the illumination from a flashlight, 
^ it is particularly advantageous to be able to direct tn 

15 by „ of ^ . portion of *= **** - * — ~ ^ 

^ ,0 ^ a flexibie member ,o «» . support « simp* » - • 
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by AUcmft Flashlights inc. 8s a -Flexible Shaft Flashlight." The Flexible Shaft Flashlight 
product includes . flexible member which may be removed .o convert me product to . 
regM ar flashlight One example of .he Flexible Shaft Flashhgh, ex«msio„ ha, . shin, me.al 
conduit flexing member containing an insulated elecuicaliy conducting wire. IK conduit 
5 ^.contmuoushelicalorspiraiwrappedp^ 

wherein e^h w»p partially overiaps a prior wrap. TV subsuate metal forming such a 
^ 0 „ i ,ischromep..«ed,.hereby,oc^ 

Shaft FUshlight has a subtly b,ack<olored, heat-shrink tubbg MM 

ov er . metd conduit flexing member, which also contains an insohued deeply 

10 conducting wire. 

Such prior offerings are unneces^ly expensive and have othe, drawbacks. A 
subsantia. amount of Mftnta effort is required to form a flexible conduit member. 

h, t „ the conduit T*e conduit flexing tnember may loose desimble flexmg ctarac.eria.es 
15 with use as the conduit member relaxes, and overling wraps no longer help » ho!d a 
aai< * m « deformed shape. Moreover, interna, components may break (including me 
^ameterconductiv.^afte.rep^flexing. Furme^ext^un^oring 

20 js an external heat-shrink tubing, may reduce desirable plastic, or defonned-shape 
^tainmg.prope^esby— ^ 
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to provide a device for flex.my 


5 


0 it is a pnnW ob J cct ° 

^ch^bereadi.,^^"' 10 " 00 * ^ flashligW crtcnsion 

, 5 mt .~*~~*~~"'~ 


displacement. 


ement. ^ ea flexible flashlight extension 

the invention- . 
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TT* presen, invenuon is direct Co portable devices having flexible portions .0 

^Mos.partlcularty^einven.ionp.vides.^ovab.eflexibleex.ensi^.ospace^ 

. (lashligh. head and body of a commercially avai,ab.e flashligh, «-* — • • 
5 de f onM ble««ensionto.ean be shaped ». desired configumdon. 

fitti ngs separated by a fa* * ^ " 

^ pll s»c material properties » subsidy hoid a deforced shape subset to fcrge 
„ bending displacement The body also _* induces • — — * f ™ ' 
^.iaUy nonconductive and cyHndrica, barrier disposed genemuy ccnceutricaUy with 
*. « — . * body a,so preferably inCudes a third member, foxing a conduce 

^bcr by the second member, and further being disposed nop— y concentrically 
„ ^respecttothesecc-dmembe, ^e body n^ydsoincinde. fourth member, disposed 

len gth of .he .hi* member. Typical* -he firs, s«ond, third, and fourth members are 
.pproximaely concentrically arranged. Tne second, third, and fourth members typically 
nave material properties and cross-sectionai dimensions in combinaion such that 
deformans of me body are subsOmually governed by deformations ft. ft* member. 


20 
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cor 


an \ 


A ft* f.«iag « •«»* <° » "* ^ ° f **' "* " 

, end of a flashlight subsequent .o the removal of . head of the flashlight flom *e end of 
to flight A second end flning is gene™!,, affiled to a seend end of the be*. and is 
5 ^ conflgurrf ^ arranged » — '» • -ovab le and clerically conductive 
^n^U.flashUgh.hc^. In r— • - « ** ^ ^ ** ^ 

t^een about 0, inch and 0.5 in*. and a ^ leng* betwe^ I inch and 36 
^ Hoover, bod. Uuger and smaller body diameters, as we,, as ,onger be* ■engms, 
10 ^wori^lcanda^vriauntoseopeof^p^senttavenuon. 

One example of the present invenUon is fonned from four concentric members, 

^^^^^^^^^^ 

■ i. in etemDlary body includes cable sold 
fourth member includes ptasuotype matenals. An exemplary y 

15 ^allyund^d^ign.UonRO-ll^coaxialc.b.e. Differ embodiments of 
available flashlights. 
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lb0V e M *. rendered ty « » ™ " 

„ te appended swings. «- — *-~ ^ ^ 

invention wiH be described - - 1 ^ 

use of the accompanying drawings in which: 

Figure 1 U.p« SF «tfvcviewof.fir S .prio. M .fl=xib.eex K nsio. 
Flgm2 i S . [ «spccdv.v i ewof.seoondprior tt «(l«ibi,cx K nsio. 

Figur e 3 is . p^vc view, partially in section, of a M W — - 
according to principles of the present invention. 

of the present invention, end shown in comb Won with . flashlight. 

1 5 with like reference designations. 

Reference wil, first be made to Figure 1 which is a P-P^ve view ., a ft* 

Mrnm erc.all y — ^ — ~ — ^ " ,ft 

^^^.o^.M,.^-r-- ls - b -"-^ ,,, * ,, - !4 

enafiUingsH^-^P^* ^firings 14 »d ,« .record and a^cd to 

•, ui nocWioht. End fitting 14 removably replaces a 
20 interface with a commercially available flashlight End ntung 

, ^ , A w fittinc 16 removably receives the 
flashlight head in the flashlight to be extended. End fitting 
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flashlight head. Visible in the illustration in end fitting 16 is. spring element 18. Spring 
Cement 18 is electrically isolated from e*i fitting 16, and in combination with a. least a 

active pams suited to e«rgize . flashlight lamp positioned inthe flashlight head (no. 
5 shown). Bodyl2.b < ing W ica 1 of*ec.^ial.y.vaiUhledevic«,inc.ude S .cond«it 

ft. second elecuicdly conductive p«h to energize a lamp. Conductive conduit maerial is 

primly smKture which holds . deformed shape in the body .2 subsequent to bending 
10 displacement. Dis«lv.n,ageously, conduit 19 is subject to we* from ««ended use, and 
may lose the ability to hold a deformed shape. 

A second commercWly available Might extension is illustrated in Figure 2, and 

15 ^veskinoveraninternalconduitCnotshown). However, ft. presence of the conduit 
is indicated by surface marks 36 visible on heM-shrink tubing 34. 

Heat-shrink tubing 34, as il.uswfed in the device of Figure 2, provides a flight 
extension wift a desnable exterior surface. D««*«ta *-*»•--* 
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15 


20 


flashlight extension, and insnla.es the body portion from electrical contact with the 
surrounding environment. However, certain drawbacks are inherent to the flashlight 
extension 26 having a beat-shrink tubing 34. For example, a comparison of the devices of 
Figures 1 and 2 illustrate the .educed ability of flashlight extension 26 to hold a bend 
displacement which has been manually imposed upon the devices. The devices 10 and 26 
of Figures 1 and 2 represent the resulting coiled conJigunUions of the respective flashlight 
e^ions 10 and 26 subdue* to receiving manually imposed, equivalent bending 
displacement.. While bom devices 1 0 and 26 have relaxed to a degree from the initial coil 
displacement, it is seen 4*. device 26 has relaxed to a much more signified degree. In 
^ words, device 26 cannot hold as slurp a bend angle subsequent to . giv«. bending 
displacement This reduced bend holding capability is due to the interaction of the heat- 
shrinx tubing 34 and the conduit 19. Again, the conduit is subject to wear from extended 
use, and will likely lose its limited ability to hold a deformed shape even sooner, compued 

to the device 10 represented in Figure 1 . 

Figure3iUustn,.es.flexibleflasMightex,er^onmember,Wic^ 

constructed according principles of the preset invention. As vrill soon be appreciated, 
ftepreferrrfembc^iments of the present invention provide advantages obtainable *«h 
thedescrit.dcomm^iaUy.v.i.abledevices. Aflexiblebody 102 is disposed t*w«nfhtt 

member 1.0. which forms an clerically conductive core and has a memory to etasdcally 
deform under small bendmg displacement,, and plasuc properties tosubsfcnuaUy hold a 
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deformed shape subsequent to large bending displacements. Such a conductive cor, element 
may be a solid cylindrical member, a metal plated solid metal cylinder, solid copper wire, 
copper plated steel wire, tinned copper wire, or wire wrapped solid wire. Solid copper wire 
is used in certain preferred embodiments of the present invention. 
5 With further reference to Figure 3, a second member 1 12 of body 102 forms a 

substantiated 

generally concentncally with the first member 110. Second member 1 1 2 is depicted in cross- 
section at 1 14 in the illustration of Figure 3. An exemplary second member 1 12 is typically 
formed from plastic, or plastic-type materials such as: polyethylene, cellular (foam) 

,0 polyethylene,^^ 

propylene (FEP), foam FEP, FEP Teflon, and cellular FEP Teflon. 

Continuing to refer to Figure 3, a third member 1 16, forms a second conductive 

element of body 102, and is electrically isolated from the first member 1 10. Third member 

116 is spaced radially from the first member 110 by the second member 112. Second 
,5- m emberll2electrically^ Third member 116 

isfur*^^ 

■ ^ member 1 1 6 of body 1 02 generally includes one or more of: at least one wire having 
adiameterequdtoorsmaller^ 

diameters smaller than the first members and that are braided or wrapped about second 
20 member 112, metalized tape, alununum/Mylar film, conductive foil, Al/polyester or 
• Al/polyester/Altapefoilorfih^ 
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copperWd.or.innedcopperbraid. A prefer emb^men. of third member »««— 


a 

112 


A fourt h member , ,S of body 102, . ^ in Figure 3, is disposed r.diHy 
5 ^Uurdmembe, n^dfo^.pro^vecoveHngforsu^^^icngU, 
of ^ .hird member , ,6. Certain end P-*- of WT -»2 -* Have . len*h of tlurd 
^ „« e^ « - -v- by member 118, for the purpose of form* - 

„ mrfe from n*ber -rf- . or p^clfce m-eH^. One preferred embodiment of 
10 memberllSU.po^ylcMoHdeCPVC,^ The outside diame*r of fourth body 

about 0.4 inch. 

n. conducive core element of. flexible flashlight erfension according" thts 
15 p^sesof^disclosuremeansme^cyof.m^^rer^m.displ^ 
^^^^^^^^ 

^^^^^^^^^'^ 

^.osubs^u.ly.hesameposiUon.pHortome^ldisp-acement Urgefcndmg 
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15 


20 


dement, is piasticaU, deformed by . large bending displacement, and prefers .o remain 
substantia in «* «— shape. TU third member gene* h* . seconds 

abentsh^buttoalesserdegree^Otef^mem^.The^^fo^members 

araigh, configurer, regies, of the magnitude of me bending dispiaceme*. 

From an undergoing of me forgoing, ft trill b. appreci«ed th* me firs, member 
^mesecondmemberimp^import.td^ 

pres e„ t invention, r^ s*ucmres other than those described herein « carry ou, me 

embedded in the second member to provide . complex **M circm. to and from ,he 
flashlight lamp. Such modified - he carried ou, by *ose sKUed in me art in 
..eorfance vn«h m. preset invent using the information se, forth herein. 

r , . . f th v cro «-scctioiL A desirable flashlight 
Modulus, E. and the Moment of Inertia, I, of the cross seen 

• • -.„„i„,w n first and third member having a 
extension According to the i present invention mcludes a first an 

section modulus in combination that is greater than the section modulus of the !— g 
flcxiblebody cross-sectio, .* m ^*^<^*^«***** 

mc section modulus of the ^l*™*^ A most desirable flashlight 
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pension .ceding .o -he presen. — inc,udes . « *— "*« « — 

^mussigmf-uygrea.er^e^ 

lnKra cUonof*cm..^sfo ra ^.body»clptop re ven,p re ma^Wlu re duc K , 
ovc^dingof.h.^y.Sccond.^^fo^m^cccupy.volume^ch^ 

5 amta i„,u mra d 1 us K hi^by.d rf on M dWy. ,„ me prefer embodiments,^ second 
^ defines .he nunimum be*d radius for the firs, member. A.so in the prefe-d 
embodiments, the second, third and fourth — - 1 « «-» *- — « 

^us, and thereby SP- the M member fiom the center of curvature by « -east *- 
combmedthic****, ^^^wmben^r.u^uneco^bineda.c.^due 

,„ ^inco.p^bUi.yof.heindividuaim^-s. Byhdpington^tam. safe radius of 
^.O.esecc^^andfou^.en.bers^.ohe.p^ven.p^fa^ 

md bending failure of the first member. 

Figure 3 aiso M. heat-shnt* 1 22. which is preferably tasked a, » 
common portion, generaily — a, ,24, of end ft*. ,04. Tubing .22 n»y be 

.Ch.connec.ion. ^^rtn^.oo^^™^^ 
102 by crimping, sobering, adhesive materia,, or any Che, appropria* manufacturing 

* a head'of (he flight from itsend. A second end fitting is generaUy configured - 
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^ed .o interface in . removable and electrically conductive relation with the flashlight 
head. The end fittings may be configured to fit with any number of different types of 

skilled in the art can arrive a. the most desirable configwation for . end fining in view of 
5 ^particularapplicaUonforutepresentinvenUon. it is also™tbinth. scope of the present 
invention to haveoneorboth end fittings. ofonnaro^We^h which operas to turn 

on and off a flashlight lamp. 

The invention is suitable for use in confutation with a commercially available 
flight End fittings may be provided to fit commercially available flashlights using 

.bout I and about 12v„lts. Thep^n.mventionis»o.resrtc K Ju,s»chlistt4parame«rs, 
b* the listing merely acknowledges typical characteristics of poriable light sources, 
including flashlights, which can be used with the present invention. 

video tab.es, MATY cab.es, and audio/video cables. An preferred cable is commercially 

exemplar RG-.l c*lehas« 14 g age solid copper coreand.U.uUouBidedtae.^ofO.^ 
inches. Outer types of coaxial cables may find application as flashlight extension bodies 
2 „ ^ounutescopeoftitepresentinvention. However,i,hasbeet,dete J minodd,.RO-59. R G- 
58 , ^ even RG-6, all with solid cores, possess less titan optimum plastic response to 
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^ding displacements. H- 1— "« 18 M 20 !age ™ ^ 

^ -BI^ ^^^*.■«l^«^ T1, - c,,,, " ,, *" 

^ndcsW^^sucKassmaUou^d— desimble inherent color, scuff 

. and good tactile feel, but retire either core elements with larger diame*. or 

which is most preferred. 

Useful body lenguts for . fed* flashlight ««-» - - *• *» «■»" 1 
tab to about 36 inches, although longer ,eogu* may be usefu. in certain applicadons. 

„ Most prefer^ rengms for a flexible flight e*ensio„ are in the range from about 8 
inches <o about 20 inches. One most preferred length is abort 16 inches. 

H. illusmued embodiment of Figure 3, and prior art devices represent in Figures 
lmi2 are sized to fit flashlights using batteries of AA size. The core dement of ft. 

15 ^supp-rtofincre.edsizeofflash.igh.he^. From a, undoing Cure, oregoing, 

ta^ved weigh, crying capabihues of an embodiment genemlly designated at .32 », 
FigU re 4, allows the invention to be used with larger sized flashlights and huger sized 
20 flashiightheads. ItwiU be appreciated tat, depending upon the parucuUr weighted 
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VMy from the embodiments set for* herein and stil. fall *iU,i„ the scope of the 

present invention. 

,„ view of the forgoing, it win be appreciated that the present invention provides a 

5 whichisefflcient.ndeasy.ouse. h is -so seen by the foregoing that the present invention 
^vides . flexibie flashlight — which can be «sily manufacture at a iow cos, by 
^ «d* avaiiab.. materia*. ~ore, the present invention ptfvides a 
flexible flight extension tha, tas unproved properties to hold sharper bend .ng.es 

„ flight ex^nsion which can be easi>, positioned by the user for gn^est convenience 

during use. 

The present invention may be embodied in other specific forms without deputing 
f.on.i.spiritoressentidcharac^nstics. The described embodiments are to be considered 

15 indict b, me appended Cairns rather than by the foregoing description. All changes 

. -j ^^f^nm^lencvofthe claims are to be embraced 
which come within the meaning and range of equivalency 

within their scope. 

What is claimed and desired to be secured by United States Uw, Paten, is: 
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